I
t has been estimated that 12,000 people in the United States sustain spinal cord injury (SCI) each year. 1 The loss of motor function associated with SCI often produces severe limitations on mobility and self-care. However, because of advances in the medical management of acute SCI, more people now retain or recover some motor function. 2 Preserved motor function improves the possibility that these people may be able to walk at least short distances. The ability to stand and walk through a narrow entryway or to negotiate confined spaces inaccessible to a wheelchair provides opportunities to participate in activities that might otherwise be inaccessible.
The early 1990s ushered in a time of great interest in treadmill-based locomotor training for people with SCI. In a study with a small sample of participants, Barbeau and Blunt 3 described treadmill-based locomotor training with a harness-lift system to provide partial body-weight support (BWS). The approach was hailed as one of the first models of rehabilitation to be grounded in a scientific basis, as earlier work had demonstrated that, with BWS, animals with complete spinal cord transection could step on a treadmill. In animals with complete spinal cord transection, movement of the limbs below the level of transection is observed only in response to afferent input. For example, when afferent input is supplied by a moving treadmill, the spinal central pattern-generating circuitry is activated and evokes innate rhythmic behaviors, such as stepping (for a review, see Bouyer 4 ). The moving surface of the treadmill supplies biomechanical assistance for the stance phase of stepping and neural assistance for initiation of the swing phase. During the stance phase, the treadmill belt assists with moving the limb into extension and promotes hip extension during terminal stance. During terminal stance, excitation of stretch receptors in the hip flexor muscles interacts with the spinal central pattern-generating circuitry, promoting termination of the stance phase and initiation of the swing phase. 5 On the basis of this evidence, it may seem logical to suppose that treadmill-based locomotor training offers advantages over overground locomotor training for people with SCI.
During treadmill-based locomotor training, stepping can be assisted in various ways, such as the manual assistance of a trainer, the mechanical assistance of a robotic gait orthosis, or electrical stimulation. Each approach has particular advantages. A trainer providing manual assistance can encourage the individual to voluntarily generate the portions of the cycle that he or she is able to control but can assist with portions over which the individual has less control. This approach likely balances voluntary effort and external assistance consistent with the "assist-as-needed" concept, which is thought to promote motor learning. 6, 7 Although robotic assistance may be configured to provide assistance as needed, it also can be used to provide maximal assistance to produce kinematically appropriate limb movement. In this mode, the device provides passive mechanical guidance, thereby eliciting precise gait-specific proprioceptive input-information that is thought to facilitate motor learning by contributing to the development of an accurate internal representation for the movement experience. 8 Finally, electrical stimulation can be used to produce a flexion withdrawal response for stepping. It has been suggested that this approach targets the spinal circuitry, 9 as the flexor reflex afferents are believed to be part of the pattern-generating circuitry underlying locomotor output. 10 -13 Thus far, there is no consensus about the best approach for locomotor training after SCI. A systematic review concluded that there is insufficient evidence from randomized clinical trials to conclude that any approach improves walking function more than another approach. 14 In the largest randomized trial of locomotor training in people with SCI, treadmill-based locomotor training with manual assistance and BWS was compared with conventional overground locomotor training in participants with acute SCI. The investigators concluded that there was little difference in outcomes related to walking speed and distance between treadmill-based training and overground training for people with acute SCI. 15 Although no differences between treadmill-based training and overground training were observed in people with acute SCI, it could be argued that training in the overground environment provides an experience that most closely resembles the functional task of walking. Overground locomotor training allows people to learn how to generate and control the forces necessary to initiate stepping, to move their bodies overground, and to practice and improve performance.
The objective of this study was to determine whether there are differences in walking speed and distance outcomes associated with 4 locomotor training approaches in people with chronic SCI. Earlier studies of locomotor training in people with SCI were restricted to comparisons of 2 groups; therefore, differences in study inclusion criteria, training duration, and training dosage limited the ability to make meaningful comparisons of approaches. All 4 approaches that we compared incorporated BWS but differed in the type of assistance provided for stepping (ie, manual, electrical stimulation, or mechanical) and the environment in which training was performed (ie, treadmill or overground). The approaches were intended to emphasize particular aspects of the various mechanisms that contribute to locomotion.
On the basis of our earlier study, 9 we hypothesized that a treadmill-based training approach that incorporated electrical stimulation to evoke a flexion withdrawal reflex would be associated with the greatest improvements in both walking speed and walking distance. This hypothesis was based on our supposition that a combination of the flexion withdrawal response (thought to be involved with the spinal locomotor pattern-generating circuitry) 10 
What new information does this study offer?
This study indicates that gains in walking speed achieved with locomotor training in the overground environment are equivalent to the gains made with treadmill-based training, and that the gains in walking distance achieved with overground training surpass those with treadmill-based training.
If you're a patient, what might these findings mean for you?
The findings of this study indicate that individuals with motor-incomplete spinal cord injury benefit from locomotor training, even years after injury, and that high-tech equipment is not needed to attain these benefits. with stimulation (Digitimer DS7AH*) (TS), (3) overground training with stimulation (WalkAide stimulator † ) (OG), or (4) treadmill-based training with robotic assistance (Lokomat robotic gait orthosis ‡ ) (LR). Participants trained 5 days per week for 12 weeks (targetϭ60 sessions). The mean number of training sessions completed was 49 (SDϭ7, rangeϭ 27-58).
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For all training approaches, BWS was provided by a harness and overhead lift. Our goal was to impose the maximum lower-extremity weight-bearing load during walking. Excessive knee flexion during the stance phase (ie, Ͼϳ40°) or toe dragging during the swing phase indicated that BWS was insufficient and cued the trainers to increase BWS. Except for the first week of training, BWS was maintained at or below 30%. This level of support has been shown to be associated with gait kinematics resembling those of unsupported walking. 18 Higher levels of support in the overground condition are associated with participants having difficulty with forward progression. 9 The form of assistance provided for stepping was specific to each training approach. For the TM approach, unilateral or bilateral manual assistance for stepping was provided in accordance with published guidelines. 19 Participants were encouraged to step voluntarily to the extent possible. For the TS approach, bilateral stimulation to the common peroneal nerves was used to elicit a flexor reflex response. Stimulation was manually triggered to coincide with the onset of stepping. The intensity was adjusted to elicit a robust response, and pulse parameters were adjusted during the training session to manage habituation. For the OG approach, portable electrical stimulators were secured to the upper calf in an electrode position identical to that used in the TS approach. To the extent possible, stimulus pulse parameters were similar for the TS and OG approaches. However, the intensity supplied by the portable device used in the OG approach was adjusted to produce ankle dorsiflexion during the swing phase. For the LR approach, participants were secured to the robotic gait orthosis according to manufacturer instructions. The device was used to impose a kinematically consistent gait pattern; guidance forces were set at 100% to provide maximal assistance throughout the step cycle. Although participants were encouraged to "walk with the robot," no attempt was made to monitor the forces of the interaction between the participant and the device.
Participants in all groups were encouraged to walk as fast as possible without regard for the duration of their walking bouts and were allowed to rest as needed. Participants were asked to rate their level of perceived exertion on a 15-point Borg scale (6 [rest]-20 [exhaustion]) after each walking bout and were encouraged to aim for an exertion level of at least 13 (moderate). For participants in the treadmill-based training groups, the treadmill speed was increased at the start of each session to the level at which stepping quality began to degrade and then was reduced to the level at which stepping quality was acceptable. Speed was increased periodically during the sessions to determine whether the participants could tolerate a faster speed. Participants in the OG group were encouraged to walk as fast as possible around a 24.4-m (80-ft) track over which a mobile, motorized BWS lift was suspended.
Participants were allowed to use handrails and assistive devices for balance as needed. Participants in the treadmill-based training groups were encouraged to swing their arms and were discouraged from bearing weight through the upper extremities. However, they were allowed to use handrails for balance. 20 Participants in the OG group were allowed to use their preferred upperextremity assistive devices. No attempt was made to advance participants to less supportive assistive devices. Participants who wore lower-extremity orthotic devices performed the initial training sessions without the devices, and the investigator (E.C.F.F.) made a clinical judgment regarding the safety of allowing the participants to continue training without the orthotic devices. If participants were unable to maintain a safe position of the lowerextremity joints (eg, exhibiting excessive supination or inadequate dorsiflexion), the orthotic devices were used during training in addition to the form of assistance used for the assigned training approach. Additional details regarding the training protocol are available in a preliminary report. 16 Outcome Measures and Follow-up Primary outcome measures. Overground walking ability was evaluated over a short distance (10 m) to assess walking speed and over a longer distance to assess functional walking capacity (distance traversed in 2 minutes). Walking tests were performed before and after training, without BWS or assistance for stepping. Participants used the assistive or orthotic devices (or both) with which they were most comfortable. For both the test of speed and the test of distance, participants were given the instruction to "walk at your fastest comfortable speed." The tests were scheduled on different days to minimize the effects of fatigue. 
Short-distance overground walking speed was calculated from the average walking speed in 5 trials, captured as the participant walked over a 10-m path, the central 6 m of which was a calibrated motion capture area (Vicon Peak 8-camera 3-dimensional system § ); complete methods related to kinematic data capture are described elsewhere. 21 Participants were allowed to rest as needed between trials. Functional walking capacity was assessed with a 2-minute walk test. The distance traversed was determined from a video record obtained as participants walked around a 24.4-m (80-ft) oblong track with demarcations indicating 1.5-m (5-ft) increments. The people who captured and analyzed the kinematic and video data used to calculate walking speed and distance were unaware of training group assignments.
Secondary outcome measure.
Lower-extremity motor scores 17 were used as a measure of the strength (force-generating capacity) of the right and left lower extremities.
Follow-up. When we initiated the clinical trial, we had no plans for follow-up testing. Once the trial was under way, we recognized the value of examining whether training effects were retained after the completion of the study. Therefore, we performed follow-up testing for a convenience sample of 10 participants who were classified as showing improvement at the conclusion of training (ie, walking speed increased by at least 0.05 m/s; see "Data Analysis" section) and who were able to return for testing at least 6 months later.
Data Analysis
Sample size calculations were based on the assumption of a large effect size for an analysis of variance (ANOVA) comparing pretest-posttest intervention changes in walking speed for the 4 training groups. On the basis of this assumption, a sample size of 16 participants per group was required to achieve a power of 0.8. All data were managed with Microsoft Excel and analyzed with SAS version 9.1.3.
# The demographic and clinical characteristics of participants lost to follow-up were compared with those of participants completing the study by use of Student t-test and chi-square statistics. The baseline characteristics of the participants assigned to the 4 intervention groups were compared by use of ANOVA and chi-square analysis. The pretest-posttest intervention changes for the 4 intervention groups were compared by use of a repeated-measures ANOVA to examine both the time ϫ group interaction and the time effect. When the time ϫ group interaction was significant, pair-wise contrast analysis was used. When the time effect was significant, paired t tests were used to examine pretest-posttest intervention changes by group. The effect size index (d) was calculated for speed, distance, and LEMS for each intervention group by dividing the mean change score for each group by the standard deviation of the baseline score for that group.
The proportion of participants in each training group whose change in 10-m walking speed was 0.05 m/s or greater was determined. This degree of change in speed was considered the minimally important difference (MID) on the basis of earlier studies of community-dwelling people with SCI 22 and older people who were healthy. 23 The MID for walking distance was calculated to be 4 m on the basis of a test-retest reliability value of .97 24 and a baseline standard deviation of 23.9 (for participants in the present study) for the 2-minute walk test distance. Participants were classified as showing improvement in either walking speed or walking distance if they met or exceeded the respective MID values.
For the purposes of data analysis, participants were categorized as "more impaired" or "less impaired" on the basis of LEMS; if the LEMS were greater than 15 for at least 1 leg and greater than or equal to 10 for the other leg, then the participant was categorized as less impaired. All other participants were categorized as more impaired. This categorization was based on earlier findings from our laboratory 16 and others indicating that there is a strong relationship between LEMS and walking ability. [25] [26] [27] Previous literature also indicated that people with at least 1 strong leg have the potential to achieve functional walking. 27 Chisquare analysis was used to compare the proportions of participants in the intervention groups who showed improvements, by LEMS impairment group.
We used a repeated-measures ANOVA followed by paired t tests to examine the retention of improvement in a convenience sample of 10 participants who were classified as showing improvement in walking speed at the conclusion of training and who were available for follow-up testing at least 6 months later. A correlation coefficient was calculated to examine the relationship between the time since the conclusion of training and the retention of improvement. 
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Sixty-four of the 74 participants who were randomly assigned to training groups completed the study (86% completion rate). Therefore, because data following training were not available for all of the participants, analysis was performed on protocol rather than intention to treat. The age, height, weight, and LEMS of the 10 participants who did not complete training or follow-up testing were similar to those of the participants who completed the study. However, the 10 participants who did not complete the study walked more slowly (0.06 versus 0.18 m/s; PϽ.0001) and walked shorter distances (5.16 versus 21.0 m; PϽ.0001) before training than did the participants who completed the study. There were no significant differences among the 4 training groups in demographic characteristics, baseline LEMS, 10-m walking speed, or 2-minute walk test distance (Tab. 1).
Overall, there was a significant time effect of training on walking speed (PϽ.0001) (Tab. 2). The improvement in walking speed was statistically significant for the OG, TS, and TM groups but not for the LR group. The effect size was moderate (dϭ0.43) for the OG group and small for both the TS group and the TM group (dϭ0.28). Although the groups had different pretest-posttest intervention changes in walking speed, the time ϫ group interaction approached but did not reach statistical significance (Pϭ.0930).
Overall, there also was a time effect of training on walking distance (PϽ.0001) (Tab. 2). The increase in walking distance was statistically significant for the OG and TS groups but not for the TM and LR groups. The effect size was moderate for the OG group (dϭ0.40) and small for the TS group (dϭ0.16). The time ϫ group interaction was statistically significant (Pϭ.0004), and post hoc testing indicated that the increase in the OG group was significantly greater than that in any treadmillbased training group (PՅ.01) (Tab. 2).
The LEMS of participants in all 4 training groups increased by 8% to 13% after the intervention. There were no significant between-groups differences in changes in LEMS for the right leg (Pϭ.9630) or the left leg (Pϭ.7818) (Tab. 2). Generally, compared with participants who were more impaired, a larger proportion of participants who were less impaired met or exceeded the MID for both walking speed (PϽ.0001) (Fig. 2) and walking distance (Pϭ .0611) (Fig. 3) . Among participants who were less impaired, a larger proportion of participants in the OG group than in the treadmill-based training groups met or exceeded the MID for both walking speed and walking distance (Figs. 2 and 3) . However, among participants who were more impaired, the TS group had the largest proportion of participants who met or exceeded the MID for speed, whereas the OG group had the largest proportion of participants who met or exceeded the MID for distance. 
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Ten participants whose improvement in 10-m walking speed met or exceeded the MID of 0.05 m/s during the intervention phase of the study were available for follow-up testing to assess the retention of training effects. These participants were tested an average of 20.3 months (SDϭ14.3 months) after the completion of training. Four of these participants had received the OG intervention, and 2 participants had received each of the other 3 interventions. The participants improved an average of 0.15 m/s (SDϭ0.09 m/s) by the conclusion of training. The participants declined an average of 0.06 m/s (SDϭ0.07 m/s) between the conclusion of training and follow-up testing. However, at follow-up, these participants were an average of 0.08 m/s (SDϭ0.07 m/s) faster than they had been before training (Fig. 4) . There was no correlation between the time since the conclusion of training and the decline in walking speed (rϭϪ.21, Pϭ.55).
Discussion
We had hypothesized that of the 4 training approaches, the TS approach would best activate the spinal locomotor circuitry and, therefore, would result in the greatest improvements in walking function. Our hypothesis was not supported. The OG approach was associated with significantly greater improvements in walking distance, and the effect size was greater for both speed and distance in the OG group than in any of the treadmill-based training groups. Furthermore, although the TS group had the largest proportion of participants who were more impaired and who met or exceeded the MID for walking speed, the OG group had the largest proportion of participants who were less impaired and who met or exceeded the MID for walking speed. In addition, the OG group had the largest proportion of participants who met the MID Table 2 . 
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for walking distance among both participants who were less impaired and participants who were more impaired.
In both people with SCI and people with stroke, there is a strong relationship between walking distance and walking speed. 27,28 However, it could be argued that the ability to enter a confined space such as a toilet stall or to maneuver around a kitchen while preparing a meal is likely to be limited more by the distance that an individual can walk than by walking speed. Given that the OG approach ordinarily is the least equipment-and personnelintensive training option, it is clinically relevant that this approach was superior to the treadmill-based approaches in many ways.
We speculate that the reason why the OG approach was associated with greater improvements than the treadmill-based approaches may have been the requirements for walking after SCI. In the intact vertebrate nervous system, the spinal locomotor pattern generators are activated by the supraspinal centers (for a review, see Grillner et al 29 ).
Step initiation also is a function of the supraspinal centers. 30 Damage to the spinal pathways means that the supraspinal centers have limited access to the spinal locomotor circuitry that contributes to proficient walking; it also indicates impaired conduction of signals related to descending drive for step initiation. Although treadmill walking takes advantage of the moving support surface to facilitate walking through afferent activation of the spinal locomotor centers 31 (in effect substituting for the loss of supraspinal input), overground walking is distinguished by its greater demand for voluntary effort for step initiation and forward progression. Consequently, rather than focusing on "retraining the injured spinal cord" 32 to improve overground walking function, it may be more valuable for people with SCI to focus on learning to execute the repetitive sequences of step initiation during overground walking and thereby to maximize supraspinal drive to the spinal locomotor circuitry.
The idea that people with SCI have impaired mechanisms of gait initiation is supported by earlier studies showing that even people with SCI who have good walking function (eg, able to take at least 10 steps with no assistance or assistive device) require significantly more time to initiate a voluntary step after an auditory cue than do people without a disability. 33 In a recently published case series, a crossover design was used to compare outcomes associated with a skilled overground walking program and a treadmill-based locomotor training program. 34 Although both types of training were effective at improving walking function, skilled overground walking was associated with greater gains in most of the outcome measures, including walking speed, walking endurance, balance confidence, and stair climbing. 34 The overground walking program included elements that required continuous, active engagement for volitional movement, such as stepping over obstacles and walking up ramps. These findings lend support to the concept that voluntary effort and maximizing descending drive may be key considerations for locomotor training in people with SCI.
The findings related to improvements in lower-extremity strength across all groups and the lack of betweengroup differences in strength are noteworthy. These results are consistent with our previously reported findings, namely, that measures of gait quality (step length, cadence, and symmetry) improved to similar degrees in 
all groups, with no between-group differences. 21 Although lower-extremity strength is correlated with walking speed in people with SCI 16,25-27 and gait quality presumably influences walking function, strength and gait quality do not account for the larger improvements in walking function achieved by participants in the OG group. Alternatively, it is possible that LEMS used as measures of muscle strength are not sufficiently sensitive to detect training-related changes in muscle force-generating capacity that may contribute to improvements in walking function.
We found that, on average, participants who returned for follow-up testing still walked faster than they had before training but that their walking speed at follow-up had declined relative to their walking speed at the conclusion of training. There was no apparent relationship between time since training and decline in speed, suggesting that retention in participants tested 6 months after training was similar to that in participants tested 2.5 years after training. The sample of participants (nϭ10) who were able to return for followup retention testing was too small to allow an analysis of between-groups differences in retention. However, although the sample was small relative to the full study cohort, the mean time since training was more than 1.5 years, making this the largest data set for long-term retention of overground walking outcomes in participants with chronic SCI. Hicks et al 35 assessed retention for up to 8 months in a sample of 13 participants who had chronic SCI and who had been trained for 12 to 15 months (144 sessions). However, because 11 of the participants in that study were unable to stand or walk at the start of training, overground walking outcomes were measured only with a categorical scale based on what assistive devices the participants required and whether they were able to walk fewer or Changes in walking speed overall and by training group. Data were obtained before training, at the conclusion of training, and at follow-up (retention) from 10 participants who had improved by the conclusion of training, overall and by training group. All 10 participants returned for follow-up retention testing at least 6 months (meanϭ20.3 months, SDϭ14.3 months) after completing training. LRϭtreadmill-based training with robotic assistance, OGϭoverground training with electrical stimulation, TMϭtreadmill-based training with manual assistance, TSϭtreadmill-based training with electrical stimulation.
more than 5 steps, and walking speed was assessed only on the treadmill with BWS. Additional research is needed to identify factors predicting the retention of improvements after interventions.
Restoration of Walking Ability Follows the Same Principles as Other Forms of Motor Learning
Our findings indicated that the attributes of overground training were superior to those of the other 3 approaches for promoting functional walking capacity. The fundamental principles of motor learning include intensive, repetitive training, task specificity, and the opportunity to solve problems. 36 -38 Our results indicated that the experiences necessary to improve walking function follow principles known to be true for learning other motor behaviors. Activitydependent plasticity requires repetition and intensive practice. 36 In people with subacute stroke, a comparison of overground training and treadmill-based training revealed that although walking speed improved to the same extent in both groups, there was a greater improvement in walking distance in the treadmillbased training group. 39 The authors attributed these findings to the larger amount of practice obtained by the treadmill-based training group in the 30-minute training sessions. 39 In the present study, although all 4 training approaches challenged the participants in terms of both intensity and amount of training, people who trained with the treadmill-based approaches walked at significantly faster training speeds 16 and thus were likely to have taken more steps per session and to have more practice. Therefore, in the present study, it is likely that factors other than the amount of practice contributed to the greater improvements observed with the OG approach. Perhaps the elements that contribute to an optimal training regimen for people with hemiplegia caused by stroke are different from those for people with tetraplegia or paraplegia caused by SCI.
Although the kinematics and temporal aspects of walking on a treadmill are very similar to those of overground walking, from the perspective of task specificity there are clear differences between these 2 walking environments in terms of joint moments at the ankle, hip, and knee and differences in joint power at the knee and hip. 40 Learning to generate and control these forces while walking on a treadmill may not transfer completely to the motor output that is necessary for overground walking. Lee and Hidler 40 speculated that these differences may result in the development of motor strategies for treadmill walking that are different from those for overground walking. A study done to directly assess the extent of transfer of training from a split-belt treadmill to overground walking revealed only partial transfer of the pattern learned on the treadmill. 41 It seems reasonable to conclude that the overground locomotor training task or environment best allows an individual to learn to generate and control the forces necessary to initiate stepping, to move the body overground, and to practice and improve performance. Along these lines, it could be argued that the participants trained with the OG approach had the advantage of training that closely mimicked the manner in which they were tested. However, given that the goal of locomotor training is to improve functional walking capacity in the real-world environment, overground walking speed and distance are the most salient outcome measures. Although it is likely that the results of the present study would have been different if treadmill walking speed and distance had been the outcomes of interest, the relevance of such measures to real-world function is questionable.
The motor learning needed for improved walking function appears to require more than simple repetition 34 and benefits from the opportunity to make and correct errors. 42 In the present study, the overground training environment likely provided greater variety in the walking task than did the more predictable treadmill training environment (especially with regard to the fixed, 100% assistance parameters that we used in the LR approach). Participants in the OG group needed to lift and advance their assistive devices and negotiate 4 curves on the 22.4-m track above which the BWS system was suspended. There is evidence from training studies of people with SCI 43 and stroke, 44 as well as from animal models, 7 that variability is important for locomotor learning. Furthermore, there is evidence that after central nervous system injury, training in skilled behaviors such as walking or climbing in challenging environments (ie, ropes, rods, ladders, obstacles) is associated with changes in corticomotor neural structure, whereas no plastic effects are associated with treadmill training. 45 We propose that, for walking function, the task specificity of training and the opportunity to solve the biomechanical and kinetic problems experienced in the overground condition were important factors contributing to the results associated with overground locomotor training.
Limitations
The present study had several limitations. First, we do not know whether the training dosage was optimal for improving walking speed and distance. The number of training sessions, the duration of each training session, and the training frequency were meant to represent a training dosage that would be challenging but tolerable for the target study population. This training dosage was based on clinical judgment in the absence of experimental evidence
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related to the optimal training dosage. Second, we focused on walking speed during training rather than on other aspects of walking, such as asking participants to focus on producing optimal kinematics. Although training at faster speeds has been shown to be associated with greater increases in walking function in people with stroke, 46 training speed does not appear to be an important determinant of locomotor outcomes in people with SCI. 16 Third, all but a few of the participants in the present study used a wheelchair as their primary means of mobility and therefore did not ambulate in the community. For this reason, the amount of change that is qualified as meaningful change in this group may be smaller than that necessary for meaningful change in people who use walking as their primary means of mobility. Fourth, the training parameters used in the robotic gait orthosis approach were configured to impose a kinematically appropriate gait pattern, and stepping proceeded regardless of whether participants contributed effort. Therefore, different results may be obtained if the training parameters require participants to actively generate stepping to assist the robotic device. A final limitation was that only a small proportion of participants were able to return for assessment of the retention of training effects. Unfortunately, because many participants resided outside the local area, traveling was financially burdensome. This limitation resulted in an incomplete assessment of the influence of the training approach on retention.
Conclusions
People with chronic motor incomplete SCI have the potential to increase their overground walking speed and walking distance in a specified time (ie, functional walking capacity). Overground locomotor training resulted in greater improvements in functional walking capacity than did treadmill-based training. Several characteristics of overground locomotor training likely contributed to the greater gains observed with this approach. These include greater specificity of training for the real-world task of walking, increased voluntary effort for step initiation and forward progression, and more opportunities for learning how to generate and control the forces required for walking overground. We suggest that in people with SCI and minimal walking ability, walking distance is arguably a better indicator of walking function than is walking speed. Further work is needed to determine the optimal training dosage. 
